
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



tant(s): OHTAKA et al. 

Serial No.: 10/673,338 

Filed: September 30, 2003 

Title: PASSENGER DETECTING 
APPARATUS FOR VEHICLE 



Commissioner for Patents 
Alexandria, VA 22314 

Mail Stop: Certificate of Correction 



Atty.Dkt.: 11-196 

Group Art Unit: 2636 

Examiner: Previl, Daniel 

Patent No.: 6,937,143 

Date of Patent: August 30, 2005 



Date: April 17, 2007 



SECOND REQUEST FOR CERTIFICATE OF CORRECTION 



Sir: 



Patentee hereby requests that the above-identified Letters Patent be corrected to include 
the following information in item (75) on the first page of the patent. Specifically, the name and 
address of the second inventor, Satoshi Goshima, Tokyo (JP), should be added in item (75) to 
read as follows: 

Koii Ohtaka, Chirvu (JP) 
Satoshi Goshima, Tokyo (JP) 
Patentee also requests that the attached Certificate of Correction be attached to all copies 
of the Letters Patent. 

Although no fee is believed due as the error occurred at U.S. PTO, authorization is hereby 
given to charge any fee deficiencies or credit any overpayment to Deposit Account 50-1 147. 



Posz Law Group, PLC 

11240 South Lakes Drive, Suite 101 

Reston, V A 20191 

(703) 707-9110 

Customer No. 23400 



Respectfully submitted, 

David G. Posz 
Reg. No. 37,701 



Certificate 

APR 1 9 2007 
of Correction 



PTO/SB/44 (04-05) 
Approved for use through 04/30/2007. OMB 0651-0033 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

(Also Form PTO-1 050) 



PATENT NO. 
APPLICATION NO. 
ISSUE DATE 
INVENTOR(S) 



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

6,937,143 
10/673,338 
August 30, 2005 

1) Koji Ohtaka, Chiryu (JP) 

2) Satoshi Goshima, Tokyo (JP) 



1 of 1 



It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 



Title Page 



Please correct the named inventors in item (75) of the above above-identified Letters Patent to reflect to 
changes below: 



(75) Koji Ohtaka, Chiryu (JP) 

Satoshi Goshima, Tokyo (JP) 



MAILING ADDRESS OF SENDER (Please do not use customer number below): 

POS2 LAW GROUP, PLC. 
12040 South Lakes Drive 
Reston, Virginia 20191 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 



If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 




P V ATENT AND TRADEMARK OFFICE 



Date 



Patent No. 
Inventor(s) 
Issued 
Title 

Docket No. 



Commissioner for Patents 
United States Patent and Trademark Office 

P.O. BOX 1450 

Alexandria, VA 22313-1450 

www.uspto.gov 



7,003,837 

JeffN. Pollard et al. 
February 28, 2006 

COMPOSTIONS AND METHODS FOR ALTERING THE DISULFIDE 

STATUS OF PROTEINS 

5718-119(035718/24142!) 




APR - 4 2007 



POSZ LAW GROUP, PLC 



Re: Request for Certificate of Correction 



Consideration has been given your request for the issuance of a certificate of correction for the above-identified 
patent under the provisions of 37 CFR 1.322 and/or 1.323. 

Assignees' names and addresses (assignment data) printed in a patent are based solely on information supplied in the 
appropriate space for identifying the assignment data, i.e., item 3 of the Fee(s) Transmittal Form PTOL-85B. After 
payment of the issue fee, correction of assignment data submitted on the PTOL-85B can only be done by Certificate 
of Correction under 37 CFR 1 .323, with a request under 37 CFR 3.81(b). 

A request for a patent to be corrected to state the name of the assignee must: 

A. state that the assignment was submitted for recordation as set forth in 37 CFR 3.11 before issuance of the 
patent; 

B. include a request for a certificate of correction under 37 CFR 1 .323 along with the fee set forth in 37 CFR 
1.20(a); and 

C include the processing fee set forth in 37 CFR 1 . 1 7(i). 

If the request is granted, Certificates of Correction Branch will be notified that a Certificate of Correction may be 
issued. 

See Manual of Patent Examining Procedure . Section 1481.01 (Rev.3)(Oct. 2005). 

Applicant has not included items A and or C above, accordingly, the request for Certificate of Correction to add or 
change the assignee data is dismissed. 

Any request under 37 CFR 3.81(b) should be directed to the following address or facsimile number: 

By mail: Mail Stop PETITIONS 

Commissioner for Patents 
Post Office Box 1450 
Alexandria, VA 22313-1450 



By hand: Customer Service Window 

Mail Stop Petitions 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 



By fax: 



571-273-8300 

ATTN: Office of Petitions 



If a fee (currently $100) was previously submitted for consideration of a Request for Certificate of Correction, under 
CFR 1 .323, to correct assignment data, no additional fee is required. 

Again, applicants request is denied. Any inquiry concerning this communication should be directed to Ms. A. Green 
at (703) 308-9380 ext. 123. 



(703)308-9390 or (703) 308- 



ALSTON & BIRD LLP 
Bank of America Plaza 
101 South Tryon Street, Ste 4000 
Charlotte, NC 28280-4000 



CBN/arg 




For Cecelia Newman 
Decisions & Certificates 
of Correction Branch 




Today's Date: PATENT. NO.: 6.937,143 

COVER SHEET Serial Number: 10/673,338 

FOR REFUND REQUEST io/zooaoMooscBN) IFW (circle if IFW) 



Cof C request was assigned to an LIE. Dispatch/forward the file/Refund Request (use 1036) to: ARG 

LIE'S Initials 



□ CofC request is not assigned to an LIE, file/request dispatch To Team Leader (using 1036): 

T L's Initials 

Fees must be refunded if a fee is charged in error. No fees should be refunded, if consideration is given for 
applicants' errors, although corrections were not granted. 

The person this request was assigned or Team Leader (if not assigned) must review the CofC Request and 
determine whether a refund is due, note why a refund is due or why a refund is not due in "Comments". LIE's 
seek the assistance of your Team Leader, if assistance is needed. 

Check box below, if: 

□ You have determined that a refund is due . Prepare copies (stamp copies of request with account 
information) and complete the refund form. 
After refund is completed: 

• Return the file to 9200 (the File Repository), after refunding fee 

• Return copy of this cover sheet and RAM printout, reflecting that a refund has been completed, 
to: Ernest White 

Do not provide copies of any other documents, besides documents requested. 

Check box below, if 

^ If no refund is due . DO NOT DISPATCH FILE TO 9200 , Below, note one error (note col. and 
line or INID code) that you consider applicant's error, which required payment of fee for consideration. Also, 
note the document and/or the code (and its date), that contains the error, mark the page in the file (if paper a 
file) of the document in error, and dispatch/forward file and/or this coversheet t o (Example 1 : INID code 
(56), see the 1449 dated 04/01/2004; Example 2: col. 1, line 1 1, Amendment dated 04-01-04, pg. 3): 



Response (see reverse side for additional comments): 



This Form Based on PTO/SB/21 



TRANSMITTAL 
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spondence after initial filing) 




Application Number/ 
Patent Number 



Filing Date / Issue Date 



First Named Inventor 



Group Art Unit 



Examiner Name 



Attorney Docket Number 



10/673,338 /US 6,937,143 



09/30/2003 / 08/30/2005 



OHTAKA et al. 



2636 



Previl, Daniel 



11-196 



ENCLOSURES (check all that apply) 



I I Fee Transmittal Form 
I | Fee Attached 

I | Amendment / Response 
l~l After Final 
I | Affidavits/declaration(s) 

I | Extension of Time Request 

□ Express Abandonment 
Request 

□ Information Disclosure 
Statement 



□ 



Response to Missing Parts/ 
Incomplete Application 



□ 



Response to Missing 
Parts under 37 CFR 
1.52 or 1.53 



□ 

□ 

□ 
□ 
□ 
□ 
□ 
□ 



Assignment Papers 
(for an Application) 

Drawing(s) 



Licensing-related Papers 

Petition Routing Slip (PTO/SB/69) 
and Accompanying Petition 

To Convert a 
Provisional Application 
Power of Attorney, Revocation 
Change of Correspondence 
Address 

Terminal Disclaimer 



Small Entity Statement 



Remarks 



□ 
□ 

□ 
□ 
□ 



After Allowance Communication 
to Group 

Appeal Communication to Board 
of Appeals and Interferences 

Appeal Communication to Group 
(Appeal Notice, Bhef, Reply Brief) 

Proprietary Information 

Status Letter 

Additional Enclosure(s) 
{please identify below): 



Second request for certificate of 
correction 



Certificate of correction 



Copy of communication mailed on 
July 10, 2006 (3 pages) 



Response to communication 
mailed on July 10, 2006 with 
attachments (8 pages) 



Original request for certificate of 
correction filed on April 1 8, 2006, 
including as-filed copies of: 

(1) petition to correct Inventorship 
under 37 CFR 1.48(a); 

(2) supplemental declaration; 

(3) Statement under 37 CFR 1.48(a); 

(4) Statement under 37 CFR 3.73(b) 



Copy of original Letters Patent 



SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 



Firm 
or 

Individual name 



Posz Law Group, PLC 

DAVID G. POSZ (Reg. No. 37,701) 



Signature 



Date 




April 17,2007 



IN THE UNITED 



' ? Appfccant(s): OHTAKA et al. xq 

Serial No.: 10/673,338 

Filed: 09/30/2003 

Title: PASSENGER DETECTING 
APPARATUS FOR VEHICLE 




ATENT AND TRADEMARK OFFICE 



Atty.Dkt: 11-196 
Group Art Unit: 2636 
Examiner: PreviL Daniel 



PATENT No.: 6,937,143 

DATE OF PATENT: August 30, 2005 



Commissioner for Patents 
Alexandria, VA 22314 



Date: April 17, 2007 



Mail Stop: Certificate of Correction 

RESPONSE TO COMMUNICATION MAILED JULY 10, 2006 

Sir: 

In response to communication mailed on July 10, 2006 (copy enclosed), please note the 
following. 

To satisfy requirement A: Notice of recordation of assignment document with 
reel/frame 015193/0589 is enclosed for your reference. 

To satisfy requirement C : Applicant submitted a request for certificate of correction on 
April 18, 2006. As the error on the Letters Patent had occurred due to USPTO's mistake, no fee 
was enclosed. On May 1, 2006, however, Applicant's Deposit Account was charged a certificate 
of correction fee of $100.00. On May 17, 2006, Applicant proceeded to file a request for refund 
of certificate of correction fee of $100.00 which was refunded to Applicant's Deposit Account on 
July 18, 2006. Copies of May 2006 and July 2006 Deposit Account statements and a copy of 
request for refund are enclosed for your reference. 

Based on the above information, Applicant states that all requirements listed in the 
communication mailed on July 10, 2006 have been met and that currently no refund is due. 



basis. 



Applicant respectfully requests a Certificate of Correction be issued on an expedited 

It is respectfully requested that unforeseen fees be charged to Deposit Account 50-1 147. 

Respectfully submitted, 



David G. Posz \ 
Reg. No. 37,701 



Posz Law Group, PLC 
12040 South Lakes Drive 
Suite 101 

Reston, VA20191 
(703) 707-9110 
Customer No. 23400 




Patent and Trademark Office 



Under Secretary of Commerce for Intellectual Property and 
Director of the United States Patent and Trademark Office 



SEPTEMBER 29, 2004 

POSZ & BETHARDS, PLC 
DAVID G. POSZ 
11250 ROGER BACON DRVIE 
SUITE 10 

RESTON, VA 20190 



PTAS 



*102719631A* 



UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER 
REFERENCED BELOW. 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE 
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD 
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723. 
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, 
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY, 
SUITE 320, WASHINGTON, D.C. 20231. 



RECORDATION DATE: 04/08/2004 REEL/FRAME: 015193/0589 

NUMBER OF PAGES: 2 

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS). 
DOCKET NUMBER: 11-196 

ASSIGNOR: 

GOSHIMA, SATOSHI DOC DATE: 03/19/2004 

ASSIGNEE: 

DENSO CORPORATION 
1-1, SHOWA-CHO 

KARIYA-CITY, AICHI-PREF., JAPAN 



448-8661 



SERIAL NUMBER: 10673338 FILING DATE: 09/30/2003 

PATENT NUMBER: ISSUE DATE: 

TITLE: PASSENGER DETECTING APPARATUS FOR VEHICLE 





EE IT¥F 




R 


OCT - 4 2004 | 


1 


iCSZ&OWRDS^PLC 



P.O. Box 1450, Alexandria, Virginia 22313-1450 -vt.yw.uspto.gov 



015193/0589 PAGE 2 



SHARON LATIMER, EXAMINER 
ASSIGNMENT DIVISION 
OFFICE OF PUBLIC RECORDS 
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i 

102719631 



U.S. DEPARTMENT OF COMMERCE 
U.S. Patent and Trademark Office 

Attorney Docket No. 11-196 



of Patents and Trademarks: Please record the attached original documents or copy thereof. 



1 . Name of conveying party(ies): 
(2) SATOSHI GOSHIMA 

Additional name(s) of conveying party(les) attached? \^\ Yes Q(] No 



3. Nature of conveyance: 

fxl Assignment [ ] Merger 

I I Security Agreement Q Change of Name 

| | Other 

Execution Date(s): (2) March 19. 2004 



2. Name and address of receiving party(ies) 



Name: DENSO CORPORATION 

Street Address: 1-1, Showa-cho 

Kariva-citv. Aichi-pref. 



448-8661 JAPAN 



Additional name(s) & address(es) attached? Yes [~x] No 



4. Application number(s) or patent number(s): 
If this document is being filed together with a new application, the execution date of the application is : 



Month Day Year 



Patent Application No.(s) 
10/673,338 



B. Patent No.(s) 
Additional numbers attached? | | Yes X No 



5. Name and address of party to whom correspondence 
concerning document should be mailed: 



Name: 



David G. Posz 



Internal Address: 



Street Address: Posz & Bethards, PLC 

11250 Roger Bacon Drive, Suite 10 

City: Reston State: VA Zip: 20190 



6. Total number of applications and patents 
involved: 



□ 



7. Total fee (37 CFR 3.41) $ 40 

Enclosed 



Authorized to be charged to deposit account 



8. Deposit account number: 
50-1147 



(Attach duplicate copy of this page if paying by deposit account) 



DO NOT USE THIS SPACE 



9. Statement and signature. 

To the best of my know/edge and belief, the f oregoing infor mat ion is tr ue and correct and any attached copy 
is a true copy of the original document. ' * ~ 



David G. Posz (Reg. No. 37.701) 

Name of Person Signing 




Signature 

Totel number of pages including cover sheet, attachments, and documents: | 2 I 



April 8, 2004 

Date 




Mail documents to be recorded with required cover sheet information to: 

Commissioner of Patents & Trademarks, Box Assignments 
Alexandria, VA 223 13-1450 



04/1S/E004 
01 FCsOffil 



Ml 00000068 10W333& 



Attorney Dor' No. 11-196 u 3 

ASSIGNMENT 

For good and valuable consideration, the receipt of which is hereby expressly acknowledged, the 
undersigned hereby agree(s) to assign, and hereby sell(s), assign(s) and transfer(s) to 

DENSO CORPORATION, 1-1, Showa-cho, Kariya-city, Aichi-pref., 448-8661 Japan 



as Assignee, and its successors, assigns and legal representatives, the entire right, title and interest, 
in the United States of America and all foreign countries, to certain inventions known as 
PASSENGER DETECTING APPARATUS FOR VEHICLE 



described in an application for Letters Patent of the United States executed 

(A) X on even date herewith 

(B) on 

(C) X as U.S. Application Serial No. 10/673,338 filed on September 30, 2003 



as well as any and all continuations, divisions, and substitutes and reissues of said application for 
Letters Patent, and all Letters Patent that may be granted therefor. The undersigned hereby 
authorize^) arid request(s) the United States Commissioner of Patents and Trademarks to issue 
said Letters Patent to said Assignee. 

The undersigned agree(s), when requested, to sign all papers, take all rightful oaths, and perform all 
acts which may be necessary for securing and maintaining patents for said inventions and for vesting 
title thereto in said Assignee. 

The undersigned authorize(s) and empower(s) said Assignee to invoke and claim the benefit of the 
right of priority provided by the International Convention for the Protection of Industrial Property, or by 
any convention which may be henceforth substituted therefor, as may be necessary in connection 
with said application for said Letters Patent. 

The undersigned also authorize(s) Posz & Bethards, PLC to insert hereon any further identification 
that may be necessary or desirable for recordation of this document. 



Inventor 1: Date ~™" Witness 

Inventor 2: Satoshi Goshima Date Witness 



Inventor 3: Date ~" Witness 



Inventor 4: Date ~~ Witness 



Inventors: Date " Witness 



CH Continued on page 2 for additional inventors 



Deposit Account Statement 
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Return I'o: 

USPTO 
Home 
Page 

Finance 
Online 
Shopping 
PilgC 




United States 
Patent and 
Trademark Office 



Deposit Account Statement 

Requested Statement Month: 

Deposit Account Number: 

Name: 

Attention: 

Address: 

City: 

State: 

Zip: 

Country: 



May 2006 
501147 

POSZ LAW GROUP, PLC 

DAVID G. POSZ 

12040 SOUTH LAKES DRIVE 

RESTON 

VA 

20191 

UNITED STATES 



DATE SEQ 



POSTING 
REF TXT 



ATTORNEY 

DOCKET 

NBR 



FEE 
CODE 



AMT 



BAL 



05/01 3 


10703596 


11-204 


1251 


$120.00 


$1,939.00 


05/01 1 


10673338 


11-196 


1811 


$100.00 


$1,839.00 


05/01 144 


10627984 


26A-008 


1253 


$1,020.00 $819.00 


05/02 7 


10795427 


01-587 


1251 


$120.00 


$699.00 


05/02 8 


10934455 


01-685 


1202 


$150.00 


$549.00 


05/03 32 


E-REPLENISHMENT 




9203 


-$2,000.00 $2,549.00 


05/03 44 


10339655 


01-375 


1251 


$120.00 


$2,429.00 


05/04 2 


10383627 


26AT-004-DIV 1201 


$200.00 


$2,229.00 


05/04 4 


11048758 


01-748 


1806 


$180.00 


$2,049.00 


05/05 13 


10994277 


01-720 


1251 


$120.00 


$1,929.00 


05/08 10 


E-REPLENISHMENT 




9203 


-$500.00 


$2,429.00 


05/12 107 


10790211 


01-562 


1251 


$120.00 


$2,309.00 


05/12 157 


10950526 


01-406-DIV 


1252 


$330.00 


$1,979.00 


05/15 30 


E-REPLENISHMENT 




9203 


-$500.00 


$2,479.00 


05/15 56 


10311329 


26C-010-TN 


1801 


$790.00 


$1,689.00 


05/15 57 


10311329 


26C-010-TN 


1253 


$1,020.00 $669.00 


05/15 1 


10272832 


12-024 


1252 


$450.00 


$219.00 


05/16 15 


E-REPLENISHMENT 




9203 


-$5,000.00 $5,219.00 


05/16 35 


10394283 


01-398 


1251 


$120.00 


$5,099.00 


05/16 55 


11330237 




8021 


$40.00 


$5,059.00 


05/17 41 


09833367 


12-1147 


1401 


$500.00 


$4,559.00 


05/17 42 


09833367 


12-1147 


1253 


$900.00 


$3,659.00 


05/18 54 


11007630 


06-008 


1253 


$1,020.00 $2,639.00 


05/19 40 


E-REPLENISHMENT 




9203 


-$2,500.00 $5,139.00 


05/22 1 


10808543 


01-625 


1501 


$1,400.00 


$3,739.00 


05/22 2 


10808543 


01-625 


1504 


$300.00 


$3,439.00 


05/22 3 


10808543 


01-625 


9101 


$50.00 


$3,389.00 


05/23 1 


10759025 


01-542 


1202 


-$50.00 


$3,439.00 


05/23 2 


10678132 


01-487 


1252 


-$330.00 


$3,769.00 



https://ramps.uspto.gov/eram/Controller;jsessionid=0000ffpanEluITXraQM5VuMKFc... 4/16/2007 



Deposit Account Statement 
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Ketarn To: 
US no 

Home 



Finance 
Online 
Shopping 
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United States 
Patent and 
Trademark Office 



Deposit Account Statement 

Requested Statement Month: 

Deposit Account Number: 

Name: 

Attention: 

Address: 

City: 

State: 

Zip: 

Country: 



July 2006 
501147 

POSZ LAW GROUP, PLC 

DAVID G. POSZ 

12040 SOUTH LAKES DRIVE 

RESTON 

VA 

20191 

UNITED STATES 



DATE SEQ 



POSTING 
REF TXT 



ATTORNEY 

DOCKET 

NBR 



FEE 
CODE 



AMT 



BAL 



07/05 2 


09944150 


12-006 


1251 


-$120.00 


$3,246.67 


07/05 4 


11180531 


26A-005-CON 


1814 


$130.00 


$3,116.67 


07/06 1 


10272832 


12-024 


1252 


-$450.00 


$3,566.67 


07/06 2 


10272832 


12-024 


1252 


$330.00 


$3,236.67 


07/06 118 


11167265 


01-935 


1201 


$800.00 


$2,436.67 


07/07 232 


10662368 


01-241 -DIV 


1252 


$450.00 


$1,986.67 


07/10 8 


10546219 




9204 


-$100.00 


$2,086.67 


07/10 46 


E-REPLENISHMENT 




9203 


-$3,000.00 $5,086.67 


07/11 32 


10784200 


15-047 


1251 


$120.00 


$4,966.67 


07/11 55 


10606863 


11-165 


1251 


$120.00 


$4,846.67 


07/11 115 


10272832 


12-024 


1402 


$500.00 


$4,346.67 


07/11 102 


09936712 


VX012357 PCT 1251 


$120.00 


$4,226.67 


07/12 18 


10780893 




9204 


-$1,520.00 $5,746.67 


07/17 10 


10950561 


12-046-TB 


1251 


$120.00 


$5,626.67 


07/18 10 


10673338 


11-196 


1811 


-$100.00 


$5,726.67 


07/19 86 


10771636 


01-548 


1253 


$1,020.00 


$4,706.67 


07/19 102 


7055639 


01-462 


1464 


$130.00 


$4,576.67 


07/19 263 


7072180 




8013 


$25.00 


$4,551 .67 


07/20 58 


5820803 




8021 


$40.00 


$4,511.67 


07/20 1904 76628480 


527-004 


7004 


$150.00 


$4,361.67 


07/21 54 


10972475 


01-712 


1251 


$120.00 


$4,241.67 


07/21 156 


10681253 




8021 


$40.00 


$4,201.67 


07/21 157 


10714905 




8021 


$40.00 


$4,161.67 


07/21 158 


10714933 




8021 


$40.00 


$4,121.67 


07/21 159 


10730939 




8021 


$40.00 


$4,081.67 


07/21 160 


10766470 




8021 


$40.00 


$4,041 .67 


07/24 70 


10800723 


01-575 


1251 


$120.00 


$3,921.67 


07/25 121 


10305066 


XSI.037 


1253 


$1,020.00 $2,901.67 


07/25 1 


10673276 


26E-003 


1801 


$790.00 


$2,111.67 
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My res i dence, post off i ce address and c i t i zensh i p are 
as stated next to my name. 



%x$>z>t {T&0%mm&o>®£) m^xi^To 



I believe I am the original, first and sole inventor 
(if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed 
below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 



PASSENGER DETECTING APPARATUS FOR VEHICLE 



the specification of which is attached hereto unless 
the following box is checked: 
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lc}saj£*u * s was fi,ed on September 30. 2003 



as United States Application Number or PCT 
International Appl i cat ion Number 10/673. 338 

and was amended on 

(if appl i cable). . ~ 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, 
including the claims, as amended by any amendment 
referred to above. 



I acknowledge the duty to disclose information which 
is material to patentabi I ity as defined in Title 37. 
Code of Federal Regulations. Section 1.56. 
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I hereby claim foreign priority under Title 35, United 
States Code. Section 119(a) -(d) or 365(b) of any 
foreign application(s) for patent or inventor' s 
certificate, or 365(a) of any PCT International 
application which designated at least one country 
other than the United States, listed below and have 
also identified below, by checking the box. any 
foreign application for patent or inventor' s 
certificate, or PCT International appl i cat ion having 
a f i I i ng da te before that of the app J i cat i on for wh i ch 
priority is claimed. 
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(Country) 


(S45) 


(Day/Month /Year Fi led) 
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(Country) 


(HS) 


(Day/Month /Year Filed) 


(tagg^B) 
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(Number) 


mm 


(Country) 
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(Day/MonthAear Fi led) 
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States Code. Section 120 of any United States 
application(s). or 365(c) of any PCT International 
application designating the United States, listed 
below and, insofar as the subject matter of each of 
the claims of this appl ication is not disclosed in the 
prior United States or PCT International application 
in the manner provided by the first paragraph of Title 
35. United States Code Section 112. I acknowledge the 
duty to disclose information • which is material to 
patentabi I ity as defined in Title 37, Code of Federal 
Regulations. Section 1.56 which became available 
between the filing date of the prior application and 
the national or PCT International filing date of 
appl ication. 
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I hereby declare that all statements made herein of 
my own knowledge are true and that a 1 1 statements made 
on information and belief are believed to be true; 
and further that these statements were made with the 
knowledge that wi I Iful false statements and the I ike 
so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements 
may jeopardize the val idity of the appl i cat ion or any 
patent issued thereon. 



POWER OF ATTORNEY: As a named inventor. I hereby 
appoint the fol lowing attorney (s) and/or agent (s) to 
prosecute this appl i cat ion and transact a 1 1 business 
in the Patent and Trademark Office connected 
therewith (list name and registration number) 



David G. Posz, Reg. Mo. 37701, Charles W. Bethards, Reg. No. 36453. R. Louis Br eeden. Reg. No. 37286 t 
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i£J9r (Residence) : Chiryu- shi, Aichi-ken, Japan 

ED$S (Citizenship): Japan 

SGIttrW (Post Office Address): c/o DENS0 CORPORATION . 

1-1. Showa-cho. Kariya-city. Aichi-pref. , 448-8661 Japan 

®~&|5jft£H# (Full name of second joint inventor): Satoshi Goshima '" 
ftW#(0g€ (Inventor' s Signature) ~~ 

Btt(Date): ff^gggL . 

tfcfW (Residence) : Tokyo. Japan ' 

dill (Citizenship): Japan 

IS{H£r9r (Post Office Address): c/o Fuji Jukogyo Kabushiki Kaisha 

7-2, Nishishinjuku 1-chome. ShinjuktHtu. To kyo 160-8316 Japan 
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PASSENGER DETECTING APPARATUS FOR 
VEHICLE 

BACKGROUND OF THE INVENTION 

1) Field of the Invention 

The present invention relates to a vehicle passenger 
detecting apparatus which makes a decision on a state of a 
passenger (including a driver) sitting on a seat of a vehicle 
and transmits the state information to a vehicle passenger 
protecting apparatus. 

2) Description of the Related Art 

So far, there has been proposed a vehicle passenger 
detecting apparatus in which a load sensor is placed under a 
vehicle seat to detect a variation of pressure stemming from 
a passenger load for making a decision on a state of a 
passenger. In such a apparatus, a drift of the measurement 
reference (standard) for load sensor output can occur due to 
the mechanical accustomization of a load sensor and a seat 
component, applied mechanical repeated vibrations, applied 
mechanical impacts, environmental variations such as varia- 
tions of temperature and humidity, and aging. In addition, 
when a drift of the measurement reference occurs, difficulty 
is experienced in making an accurate decision on the pas- 
senger state through the use of that load sensor. Therefore, 
for the accurate decision on the passenger state, there is a 
need to correct an unoccupied-seat reference serving as a 
measurement reference by precisely detecting an unoccu- 
pied seat and detecting a variation of an 0-kg load output. 

So far, in consideration of such objects, there has been 
proposed a technique in which, in addition to a load sensor 
placed under a seat, a mat-type passenger presence/absence 
discrimination sensor is placed under a surface of a hip- 
supporting portion of a seat to make a decision/detection on 
an unoccupied state of the seat and, when a passenger is 
absent on the seat, a correction is made with respect to the 
measurement data from a load sensor (see Japanese Patent 
Laid-Open No. 2000-302003). This conventional technique 
can precisely detect the fact that a seat is in an unoccupied 
state, thereby correcting an unoccupied-seat reference. 

There is a problem which arises with the conventional 
technique disclosed in Japanese Patent Laid-Open No. 2000- 
302003, however, in that the employment of the unoccupied- 
seat discrimination sensor and the load sensor increases the 
number of components of a vehicle seat, which leads to 
increasing the number of assembling steps and the cost of 
parts. 

SUMMARY OF THE INVENTION 

The present invention has been developed with a view to 
eliminating such a problem, and it is therefore an object of 
the invention to provide a vehicle passenger detecting appa- 
ratus with a simple construction capable of detecting an 
unoccupied state through the use of an existing signal in a 
vehicle for making a correction of an unoccupied-seat 
reference. 

For this purpose, in accordance with an aspect of the 
present invention, there is provided a vehicle passenger 
detecting apparatus in which a load sensor is provided to 
detect a load acting on a vehicle seat on the basis of a 
distortion of a seat adjuster portion so that a load detection 
value taken when the vehicle seat is in an unoccupied state 
is stored as an unoccupied-seat reference value in advance 
and a state of a seated passenger on the vehicle seat is 
detected on the basis of a relative value between a load 
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detection value from the load sensor and the unoccupied- 
seat reference value, the apparatus being characterized by 
comprising reference correcting means for, in a case in 
which an ignition key switch and a buckle switch are in off 

5 conditions (turning-off conditions) and a load detection 
value from the load sensor in the off conditions falls below 
an unoccupied-seat load value set in advance, correcting the 
unoccupied-seat reference value through the use of the load 
detection value from the load sensor. 

10 Thus, when both the ignition key switch and buckle 
switch are in the off conditions and a load detection value 
obtained by the load sensor in the off conditions falls below 
the unoccupied-seat load value set in advance, the reference 
correcting means corrects the unoccupied-seat reference 

15 value through the use of the load detection value obtained by 
the load sensor. In this case, since the ignition key switch is 
in the off condition, a detection of the fact that the vehicle 
is in a stopping condition becomes possible. Moreover, since 
the buckle switch is in the off condition, a detection of the 

20 fact that a vehicle seat belt is in an unfastened condition 
becomes possible. Still moreover, because of making it a 
condition that a load detection value from the load sensor in 
the off conditions falls below an unoccupied-seat load value 
set in advance, a detection of the fact that a passenger does 

25 not sit on the vehicle seat and a heavy baggage or the like 
does not exists on the vehicle seat becomes possible. That is, 
in a case in which not only the vehicle is in a stopping 
condition but also a passenger does not sit on the vehicle seat 
and even a heavy baggage or the like does not exists on the 

30 vehicle seat, an unoccupied-seat state is recognizable, and 
the unoccupied-seat reference value is corrected on the basis 
of a load detection value from the load sensor in this state. 
Moreover, while the vehicle is moving, a state of a seated 
passenger on the vehicle seat is detected on the basis of a 

35 relative value between the load detection value from the load 
sensor and the corrected unoccupied -seat reference value. 

Accordingly, even if a drift of an unoccupied-seat refer- 
ence value for load sensor output can occur due to the 
mechanical accustomization of a seat adjuster portion, 

40 applied mechanical repeated vibrations, applied mechanical 
impacts, environmental variations such as variations of 
temperature and humidity, and aging, the unoccupied-seat 
reference value is securely corrected by the reference cor- 
recting means, which enables a state of a seated passenger 

45 to be detected with high accuracy. Moreover, when the 
vehicle is in a stopping condition, it is possible to more 
stably correct the unoccupied-seat reference value on the 
basis of a stabler lead detection value from the load sensor 
without receiving influence of vibrations due to the engine 

50 revolution or the like or electrical noises. Still moreover, 
because of the employment of signals from the ignition key 
switch and the buckle switch which are the existing signals 
in a vehicle, there is no need to additionally use a sensor or 
the like for the detection of the unoccupied state, thus 

55 avoiding an increase in assembling steps and cost. 

In addition, in accordance with a further aspect of the 
present invention, there is provided a vehicle passenger 
detecting apparatus comprising a seat track interposed 
between a floor and a seat cushion frame to make the seat 

60 cushion frame movable in longitudinal directions of a 
vehicle with respect to the floor and a load sensor for 
detecting a load acting on the seat cushion frame on the basis 
of a displacement of the seat cushion frame with respect to 
an upper rail of the seat track, wherein a load detection value 

65 taken when a vehicle seat is in an unoccupied state is stored 
as an unoccupied-seat reference value in advance and a state 
of a seated passenger on the vehicle seat is detected on the 
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basis of a relative value between a load detection value from the unoccupied-seat reference value in a case in which the 

the load sensor and the unoccupied-seat reference value, the load detection value from the load sensor when both the 

apparatus being characterized by comprising reference cor- ignition key switch and the buckle switch are in off condi- 

recting means for, in a case in which an ignition key switch lions exceeds a predetermined threshold, 

and a buckle switch are in off conditions and a load detection 5 Since it is considered that the case in which the load 

value from the load sensor in the off conditions falls below detection value from the load sensor when both the ignition 

an unoccupied-seat load value set in advance, correcting the key switch and the buckle switch are in off conditions 

unoccupied-seat reference value through the use of the load exceeds a predetermined threshold corresponds to a case in 

detection value from the load sensor wbich some abnormality such as a trouble of the load sensor 

_ , . , j . 1 , m or influence of a noise occurs, the correction of the 

TTius, when both the ignition key switch and buckle M unoccupied . seat re f er ence value is inhibited in such 

switch are in the off conditions and a load detection value situations, thereby preventing the unoccupied-seat reference 

obtained by the load sensor in the off conditions falls below value based on an a b DO rmal detection value from being 

the unoccupied-seat load value set in advance, the reference stored. 

correcting means corrects the unoccupied-seat reference Moreover, according to a further aspect of the present 

value through the use of the load detection value obtained by 15 invention, the vehicle passenger detecting apparatus further 

the load sensor. In this case, the state where the ignition key comprises abnormality history storing means for storing 

switch is in the off condition signifies the fact that the abnormality history information indicative of a detection of 

vehicle is in a stopping condition. Moreover, the state where an abnormal value in a case in which the load detection 

the buckle switch is in the off condition signifies the fact that value from the load sensor when both the ignition key switch 

a vehicle seat belt is in an unfastened condition. Still 20 and the buckle switch are in off conditions exceeds a 

moreover, the state where a load detection value from the predetermined threshold, and the reference correcting means 

load sensor in the off conditions falls below an unoccupied- does not correct the unoccupied-seat reference value when 

seat load value set in advance signifies the fact that a the abnormality history information is stored in the abnor- 

passenger does not sit on the vehicle seat and a heavy mality history storing means. 

baggage or the like does not exists on the vehicle seat. That 25 Thus, when the abnormality history information is stored 

is, in a case in which not only the vehicle is in a stopping in the abnormality history storing means, since the reliability 

condition but also a passenger does not sit on the vehicle seat of the present load detection value from the load sensor is 

and even a heavy baggage or the like does not exists on the considered to be low, the correction of the unoccupied-seat 

vehicle seat, an unoccupied-seat state is recognizable, and reference value is inhibited in such a case, thereby avoiding 

the unoccupied-seat reference value is corrected on the basis 30 the storing of the unoccupied -seat reference value based on 

of a load detection value from the load sensor in this state. the low-reliability detection value. 

Moreover, while the vehicle is moving, a state of a seated still moreover, according to a further aspect of the present 

passenger on the vehicle seat is detected on the basis of a invention, in the vehicle passenger detecting apparatus, the 

relative value between the load detection value from the load reference correcting means automatically corrects the 

sensor and the corrected unoccupied-seat reference value. 35 unoccupied-seat reference value on a predetermined cycle. 

Accordingly, even if a drift of an unoccupied-seat refer- Thus, since the reference correcting means automatically 

ence value for load sensor output can occur due to the corrects the unoccupied-seat reference value on a predeter- 

mechanical accustomization of the seat track and the seat mined cycle, a state of a seated passenger is detectable 

cushion frame, applied mechanical repeated vibrations, through the use of the latest unoccupied-seat reference value 

applied mechanical impacts, environmental variations such 40 at all times. 

as variations of temperature and humidity, and aging, the j n addition, according to a further aspect of the present 

unoccupied-seat reference value is securely corrected by the invention, in the vehicle passenger detecting apparatus, the 

reference correcting means, which enables a state of a seated reference correcting means is operated in a low power 

passenger to be detected with high accuracy. Moreover, consumption mode during a waiting period in the case of the 

when the vehicle is in a stopping condition, it is possible to unoccupied-seat reference value being automatically cor- 

more stably correct the unoccupied-seat reference value on Kdcd on the predetermined cycle, 

the basis of a stabler lead detection value from the load j n a casc m wmCD me unoccupied-seat reference 

sensor without receiving influence of vibrations due to the value ^ automatically corrected on the predetermined cycle, 

engine revolution or the like or electrical noises. Still the re f ere nce correcting means is operated in a low power 

moreover, because of the employment of signals from the consumption mode during a waiting period, which can 

ignition key switch and the buckle switch which are the suppress the power consumption, 

existing signals in a vehicle, there is no need to additionally $m a aditionally, according to a further aspect of the 

use a sensor or the like for the detection of the unoccupied pfesent invemioD) in tne vehicle passenger detecting 

state, thus avoiding an increase in assembling steps and cost. ^ apparatus> lhe reference meeting means is operable 

Still additionally, according to a further aspect of the through the use of a battery mounted in the vehicle, 

present invention, in the vehicle passenger detecting since me reference correcting means is operable 

apparatus, the unoccupied-seat reference value is stored in a witn the venicle battery, there is no need to use a power 

rewritable-type non-volatile memory. additionally, and since the reference correcting 

Therefore, the unoccupied-seat reference value to be 60 means is operated in a low power consumption mode during 

stored in the non-volatile memory is rewritten whenever a the waiting period in the case of the automatic correction of 

correction of the unoccupied-seat reference value takes the unoccupied-seat reference value to be implemented 

place, and, even after the power-off, the stored contents are when the ignition key switch is in an off condition, it is 

maintainable. possible to reduce the power consumption of the vehicle 

Yet additionally, according to a further aspect of the 65 battery, 

present invention, in the vehicle passenger detecting Yet additionally, according to a further aspect of the 

apparatus, the reference correcting means does not correct present invention, in the vehicle passenger detecting 
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apparatus, a load detection value from the load sensor is and a load sensor interface (I/F) 16. Although in FIGS. 2 and 

stored in time series, and the reference correcting means 3 the vehicle passenger detecting apparatus 1 is located at an 

corrects the unoccupied-seat reference value through the use assistant driver's seat, it is also appropriate that the appa- 

of a plurality of load detection values taken in time series. ratus 1 is located at another seat. For example, in consider- 

Thus, since the reference correcting means corrects the 5 ation of the extendibiiity of the system, it is also preferable 

unoccupied-seat reference value through the use of a plu- * al th ^* hicle Passenger detecting apparatus 1 according to 

«• » • j j a i* i * • . . .. this embodiment is placed at the driver s seat, a rear seat or 

rahty of load detection values taken in time series, the ^ r 

influence of noise or the like is surely reducible, which ~, " nil „ . . . . . ... . .. . 

, . At _ . , f , « a. a The CPU 11 is connected to an ignition key switch 

enables the unoccupied-seal reference value to be corrected ^ ^ wvatsAxA t0 , vehicle ba f tery 41 w that lbe 

wi n rngner accuracy. switching between its activation and stop is made in accor- 

RRIFF OFSCRIPTION OF THF DRAWINGS daDCC With a ° ° D/ ° ff sigDal fr0ID thC igmti ° n key SwUch 42 ' 

BRlht DbSCRIFlION Or IHL DRAWING afld m response t0 power supply from the 5 _ v 

Other objects and features of the present invention will P ower supply 12 ^ CPU 11 internally includes a 

become more readily apparent from the following detailed 1<s R0M Ua and a **** nh > and reads out a P^enger 

description of the preferred embodiment taken in conjunc- detectl0n Pressing Program and aD automatic correction 

tion with the accompanying drawings in which: * V £*»XlT I 1 " implements it. 

n „ . . , , 0 The RAM lib has an area to be used as a work area by the 

FIG. 1 is a block diagram showing a hardware configu- ^pjj -q aa( j omers 

ration of a vehicle passenger detecting apparatus according « . . c . . 

■ j . . c ^ . • / The 5-V power supply source 12 is for supplying power 

to an embodiment of the present invention; 20 f *• . • * 1 • % r,u T* 

v 1 ^ for operations to internal circuits of the passenger detection 

FIG. 2 is an plan view illustratively showing locations of ECU 10 and i$ connecled t0 two po Wer supply systems: a 

components of the vehicle passenger detecting apparatus power system from thc vehicle battery 41 ^^^g as 

accordmg to the embodiment in a vehicle; ao opera ting power supply source and a power supply 

FIG. 3 is a perspective view showing locations of the system from the ignition key switch 42 connected to the 

components of the vehicle passenger detecting apparatus 25 vehicle battery 41. 

according to the embodiment in the vehicle; The non-volatile memory 13 is of a rewritable type, and 

FIG. 4 is a block diagram schematically showing a flow the stored contents therein are electrically rewritable. The 

of correction of an unoccupied-seat reference value accord- non-volatile memory 13 stores unoccupied-seat reference 

ing to the embodiment; 3Q values and abnormality history information which will be 

FIG. 5 is a flow chart showing a flow of an automatic described later, 

correction routine for an unoccupied-seat reference value The buckle switch I/F 14 is connected through a commu- 

according to the embodiment; nication line to a buckle switch 31, and is an interface circuit 

FIG. 6 is a flow chart showing a flow of the automatic havin 8 a ^ {oX[ 10 receive an on/off signal from the buckle 

correction routine for an unoccupied-seat reference value 35 switch 31 through the communication line and to put it in the 

according to the embodiment; and CPU 11. 

HG. 7 is a graphic illustration of a variation of dissipation ™ e communication I/F 15 is connected through a com- 

current in the implementation of the automatic correction niumcation line to a vehicle passenger protection control 

routine according to the embodiment. um « 43 for ^o\\mg a vehicle passenger protectmg device 

40 such as an air bag, and is an interface circuit having a 

DESCRIPTION OF THE PREFERRED function to transmit a decision result on a passenger state 

EMBODIMENTS obtained in the CPU U through the communication line to 

the vehicle passenger protection control unit 43. 

A vehicle passenger detecting apparatus according to an As shown in FIGS. 2 and 3, the load sensors 21 to 24 are 

embodiment of the present invention will be described 45 p i ace( j at a right-side front portion, a right-side rear portion, 

hereinbelow with reference to the drawings. FIG. 1 is a a left-side front portion and a left-side rear portion under the 

block diagram showing a hardware configuration of a vehicle seat 5, respectively, and each is made to output a 

vehicle passenger detecting apparatus according to this load, applied to each portion of the vehicle seat 5, in the form 

embodiment, FIG. 2 is an plan view illustratively showing 0 f an ^fog voltage signal. In more detail, as shown in FIG. 

locations of components constituting the vehicle passenger 5Q ^ m t h e interior of the vehicle, seat tracks 51 and 52 are 

detecting apparatus according to the embodiment in a fi xe di y secured onto a floor of the vehicle, and each of the 

vehicle, and FIG. 3 is a perspective view showing locations ^ 51 an( j 52 i s composed of a seat track lower rail 

of the components of the vehicle passenger detecting appa- 49, 50 fixed to the floor of the vehicle and a seat track upper 

ratus in the vicinity of a vehicle seat (portion surrounded by ra ii 47^ 4$ ma a e to allow the vehicle seat 5 slide forwardly 

an alternate long and short dash line in FIG. 2) in the vehicle. 55 an( j rearwardly. The load sensors 21 to 24 are placed 

As FIG. 1 shows, a vehicle passenger detecting apparatus, between the seat track upper rail 47, 48 and seat cushion 

generally designated at reference numeral 1, is made up of frames 26, and are designed to detect a load acting on the 

a passenger detection electronic control unit (which will be seat cushion frames 26 on the basis of displacement of the 

referred to hereinafter as a "passenger detection ECU") 10 seat cushion frames 26 with respect to the seat track upper 

and four distortion-type load sensors 21, 22, 23 and 24. The 60 rail 47, 48. Moreover, the distortion-type load sensors 21 to 

distortion-type load sensors 21 to 24 constitute the load 24 are made to operate in response to a power supply from 

sensor in the present invention. the aforesaid 5-V power supply source 12 in the passenger 

The passenger detection ECU 10 is placed under a vehicle detection ECU 10. 

seat 5 (see FIGS. 2 and 3) and, as shown in FIG. 1, is The seat tracks 51, 52 and the seat cushion frames 26 

composed of a CPU (Central Processing Unit) 11, a 5-V 65 constitute the seat adjuster portion in the present invention, 

power supply source 12, a non-volatile memory 13, a buckle The vehicle passenger protection control unit 43 is for 

switch interface (I/F) 14, a communication interface (I/F) 15 executing spread control on an air bag 44 serving as a 
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vehicle passenger protecting device, and as shown in FIGS. (S2). The timer "ACT" conducts the counting operation 

2 and 3, is placed in the interior of the vehicle and is (S3), and a decision is made as to whether or not the timer 

connected through a communication line to a communica- "ACT" reaches a prescribed automatic correction interval 

tion I/F 15 of the passenger detection ECU 10. In a case in time (which will be referred to hereinafter as a "prescribed 

which a G sensor (not shown) detects the occurrence of 5 time") (S4). If it does not reach the prescribed time (S4: No), 

collision of a vehicle, the vehicle passenger protection the steps 3 and 4 are implemented repeatedly. In this case, 

control unit (air bag ECU) 43 executes the spread control on for exa mple, the prescribed time is set at approximately one 

the air bag 44 i.e., bag spread implementation/stop control houf ,„ ^ the prescribed time depends 0D the 

or bag spreading quantity control according to the type of a wilb . tjme i|ude of an actua , mmcdoo > 
passenger (adult, child, or the like), in accordance with a 

state of a passenger from the passenger detection ECU 10. 0n the other hand ' wheD lhe timer <<Acr reaches the 

For example, when the information on passenger state Prescribed time (S4: Yes), the low power consumption mode 

from the passenger detection ECU 10 indicates "unoccupied comes 10 an eod ( S5 )> and the automatic correction mode 

seat", the vehicle passenger protection control unit 43 does start& ( s6 )- In ^ automatic correction mode, a confirmation 

not execute the bag spreading irrespective of a detection of made on a stale of the ignition key switch 42 (S7). In a 

a vehicle collision. Moreover, when a vehicle collision is 15 case , m which the [ & xiiion ke y switch 42 is in the on 

detected and the passenger state indicates "adult", the condition (S8: No), the automatic correction mode comes to 
vehicle passenger protection control unit 43 executes control 

an end (S24). 

for spreading the bag maximally. On the other hand, if a If the ignition key switch 42 is in the off condition (S8: 

vehicle collision is detected and the passenger state indicates Yes), a confirmation is made on a state of the buckle switch 

"child", the vehicle passenger protection control unit 43 20 31 (S9). If the buckle switch 31 is in the on condition (S10: 

controls the bag spread to an appropriate degree. No), the automatic correction mode comes to an end (S24). 

Secondly, referring to FIGS. 4 to 6, a description will be If the buckle switch 31 is in the off condition (S10: Yes), 
given hereinbelow of processing for automatically correct- past history information is read out from the non-volatile 
ing an unoccupied-seat reference value according to this 25 memory 13 (Sll), and a decision is made as to whether 
embodiment. In this case, the "unoccupied -seat reference abnormality history information exists or not (S 12). If the 
value" is a value forming a load measurement standard in the abnormality history information exists (S12: No), the auto- 
vehicle seat 5, and corresponds to a load sensor output at malic correction mode comes to an end (S24). In this case, 
0-kg load. In the following description, the data obtained by the "abnormality history information" is information indica- 
correcting an unoccupied-seat reference value according to 3Q tive of the fact that an abnormal value was outputted from 
automatic correction processing will be referred to as the load sensors 21 to 24. 

"unoccupied-seat reference value correction data" or In the case of no abnormality history information (S12: 

referred to simply as "correction data". Yes), the last correction data "PD" is read out from the 

FIG. 4 is a block diagram schematically showing condi- non -volatile memory 13 (S13). Subsequently, the output 

tions of the correction of an unoccupied-seat reference value 35 signals "MD" from the four load sensors 21 to 24 are 

and steps to be implemented until the unoccupied-seat measured (S14), and a decision is made as to whether or not 

reference value correction data is stored in a non-volatile each of the load sensor measurement data "MD" falls below 

memory. That is, the unoccupied-seat reference value cor- a predetermined threshold, that is, whether it is in a normal 

rection is made when 1) the ignition key switch 42 is in an range (S15). If the data "MD" is out of the normal range 

off state, 2) the buckle switch 31 is in an off state, 3) a load 40 (S16: No), abnormality history information is stored in the 

taken when the switches 42 and 31 are the off states falls non- volatile memory 13 (S18), and the automatic correction 

below a predetermined unoccupied-seat load and 4) a load is mode comes to an end (S24). The threshold to be used for 

in a normal load range. That is, the unoccupied-seat refer- making a decision as to whether or not the data "MD" is in 

ence value correction is satisfied when the AND conditions the normal range is set to a vehicle in which the passenger 

of 1) to 4) are satisfied. After the measurement of lead data 45 detection ECU 10 is mounted. 

and the calculation of correction data based on the load data, if the data "MD" is in the normal range (S16: Yes), the 

the correction data is stored in the non-volatile memory 13. sum of the "MDs" outputted from the load sensors 21 to 24 

Furthermore, referring to flow charts of an automatic is calculated, thereby obtaining an unoccupied-seat decision 

correction processing routine of FIGS. 5 and 6, a detailed value "CD" (S17). If the decision value "CD" exceeds a 

description will be given hereinbelow of the automatic 50 predetermined unoccupied-seat load value, that is, when a 

correction processing on an unoccupied-seat reference passenger sits on the vehicle seat 5 or a baggage exists 

value. The CPU 11 reads out this routine from the ROM 11a thereon (SI 9: No), the automatic correction mode comes to 

and implements it when, in a state of a normal operating an end (S24). The "unoccupied-seat load value" is a thresh- 

mode in which the ignition key switch 42 is in an on old to be used for making a decision on an unoccupied-seat 

condition (tuming-on condition) and a decision is made on 55 state, and is set at a value obtained by adding a predeter- 

a passenger on the vehicle seat 5, the ignition key switch 42 mined margin to the dead weight of the vehicle seat 5. 

is turned off. Therefore, the unoccupied-seat load value is set to a vehicle 

When this routine is read out therefrom, a low power in which the passenger detection ECU 10 is mounted, 

consumption mode first starts (step 1, which will be referred On the other hand, if the decision value "CD" is below the 

to simply as "SI", and the other steps as well as this step 1). 60 predetermined unoccupied-seat lead value, that is, in the 

In this case, the "low power consumption mode" signifies an case of an unoccupied state (S19,: Yes), the latest correction 

operating mode in which the CPU 11 operates at a current data "ND" is calculated on the basis of the decision value 

value lower than usual, and only a time measuring operation "CD" (S20). In this case, the correction data "ND" is 

for an automatic correction interval is conducted during this calculated so that the passenger decision is appropriately 

mode. 65 made when the ignition key switch 42 is turned on after the 

When the low power consumption mode starts, an auto- present correction operation. Moreover, a comparison is 

matic correction interval timer "ACT' is cleared (initialized) made between the last correction data "PD" and the latest 
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correction data "ND" (S21), and if the last correction data the existing signals in a vehicle, there is no need to addi- 

"PD" and the present correction data "ND" are equal to each tionally use a sensor or the like for the detection of the 

other (S22: No), the automatic correction mode comes to an unoccupied state, thus avoiding an increase in assembling 

end (S24). On the other hand, if the last correction data "PD" steps and cost. 

and the present correction data "ND" are different from each 5 Furthermore, according to this embodiment, since the 

other (S22: YES), the latest correction data "ND" is stored unoccupied<ieat refereace value (correcuon dala) is stored 

in the non-volatile memory 13 as ^correction data PD for ^ ^ rewritable . t non . volati i e memory i 3 , whenever 

the next corrects operation (S23) and the automatic ^ w referena; value und ^aioo, 

correction mode comes to an end (^After the comple- ^ u refereiJce value t0 be stored m the 

tion of the automatic correction mode (S24), the operational 10 non . volatjle m 13 can ^ rewritlen ^ the stored 

flow again returns to the step 1 and subsequent steps. can ^ maintain6d 6V6n after the poweM g 

RG. 7 is a graphic illustration of a variation of dissipation 0# . 11 - .... . 

. . .u • i 4.- c .u . «• Still furthermore, according to this embodiment, in a case 

current at the implementation of the automatic correction . . . « ' . . ° . , . , . 

. . - „ , 4 . m which a load detection value obtained by the load sensors 

routine. As obvious from FIG. 7 the automatic correcuon ^ ^ and ^ ^ 

mode and the low power consumption mode are repeated on 15 ^ 3 , afe {q ^ off ^ nditions % xceeds a predet e rmin ed 

a predetermined cycle (automatic correction interval), and correction of the unoccupied-seat reference 

the dissipation current becomes high during the automatic yalue fe ^ Me± ^ case of ^ J d detection ^ 

correction mode while it is suppressive dunng the low . . - , . , 1i4 . . . ... 

ower c n urn tion mode obtained by the load sensors 21 to 24 when both the ignition 

power consump ion mo e. , switch 42 and the buckle switch 31 are in the off 

As seen from the above detailed description, according to 20 conditions excee ds a predetermined threshold" can signify a 

this embodiment, in a case in which both the ignition key cas£ ^ whkh ^ abnormalit such ,5 a troubIe of the load 

switch 42 and the buckle switch 31 are in the off conditions 21 tQ 24 or mfluence of a noise occurs> and the 

and a load detection value CD which is the sum of the correction of the UQO ceupied-seat reference value is not 

measurement data "MD from the load sensors 21 to 24 in made b §uch situationS} mefeb tm the unoccupied . 

this conditions is below a predetermined unoccupied-seat 25 seal refereQce value based 0Q aQ abnormal detectioQ value 

load value, the unoccupied-seat reference value (previous be - stored 

correction data) is corrected through the use of that load w ' t ... ... 

, . . , A . , ■ u. ■ 1 • . ■ Moreover, accordmg to this embodiment, in a case in 

detection value. Accordingly, since the ignition key switch • , * t . b . . . «. . ,* _ 

42 is in the off condition? the fact that the vehicle is in a a ™ ^ 

stopping condition is detectable. Moreover, since the buckle 30 10 2 *^° ^ ^ T^F* \ I f , 

switch 31 is in the off condition, the fact that the vehicle sea. * OTk * » a ' e m lhe , f^^f 6XCeeds 2 P redet ~ d 

belt is in the unfastened condition is detectable. Still ' hreshold ' ^normality history information ind.cat.ve of the 

1 • j, , , detection of an abnormal value is stored in the non- volatile 

moreover, since a load detection value obtained by the load , . . .... . f . . 

n ^ *m •« ( u fl(<fl • . . tll ' „. t „ memory 13, and if the abnormality history information is 

sensors 21 to 24 in these conditions is below a predeter- , : ' ' ... A , J t . ... 

• * . . . , , , «u f ♦ #u « stored m the non-volatile memory 13, the correction of the 

mined unoccupied-seat load value, the fact that a passenger 35 . , . r , : . L~. t . , 4 . r 

, . •* 4U u - i * c j u u fu unoccupied-seat reference value is inhibited. In the case of 

does not sit on the vehicle seat 5 and a heavy baggage or the . , * . f 4 . , . . , . 4l _ 

lit , .... • i . » ui ii . • u «k the abnormality history information being stored in the 

like does not exist thereon is delectable. That is, when the ... J ' . . 6 , . 4 A . 

. , . * , non-volatile memory 13, since it can be considered that the 

vehicle is m the stopping state and a passenger, a heavy ' ' f 

baggage or the like does not exist on the vehicle seat 5, the l J» presen load detection values from the load 

, , f lL ! . • • , 4 • . sensors 21 to 24 is low, the correction or the unoccupied-seat 

state of the vehicle is recognized as an unoccupied-seat state, 40 f . . , . ... ..^ 

, 4 , . « . r> 1 • * j * reference value is not made m such situations, which avoids 

and the unoccupied-seat reference value is corrected using a , . . f . ' . 

load detection value obtained by the load sensors21 to 24 in S^rSSTalue °° * 

this state. In addition, in a normal mode when the vehicle is * / 

moving, a state of a seated passenger on the vehicle seat 5 SliU moreover, according to this embodiment, since the 

is detected on the basis of a relative value between a load 45 unoccupied-scat reference value is made to be automatically 

detection value obtained by the load sensors 21 to 24 and the corrected on a predetermmed cycle (automatic correction 

corrected unoccupied-seat reference value. In this case, the interval), a state of a seated passenger is detectable with high 

"detection of a state of a seated passenger" signifies, for accurac y throu S h the use of the latest ™c-ccupied-seat 

example, a detection of "adult sits thereon", "child sits reference value. 

thereon", or "seat is unoccupied". 50 In addition, according to this embodiment, since the 

Accordingly, even if a drift of an unoccupied-seat refer- passenger detection ECU 10 is designed to be operable by 

ence value for load sensor output occurs due to the mechani- tbe vehicle batterv 41 > there * 00 need t0 a P° wer su PPty 

cal accustomization of a seat adjuster portion (seat cushion ««!«» additionally. Still additionally, since the system is 

frames 26 and the seat tracks 51 and 52), applied mechanical operated in a low power consumption mode during a waiting 

repeated vibrations, applied mechanical impacts, environ- 55 P eriod m the case of the unoccupied-seat reference value 

mental variations such as variations of temperature and be ing automatically corrected when the ignition key switch 

humidity, and aging, the unoccupied-seat reference value is 42 is in the off condition, the power consumption in the 

securely corrected through the processing in the automatic vehicle battery 41 is suppressive, 

correction routine, which enables a state of a seated passen- It should be understood that the present invention is not 

ger to be detected with high accuracy. Moreover, when the 60 limited to the above-described embodiment, and that it is 

vehicle is in a stopping condition, it is possible to more intended to cover all changes and modifications of the 

stably correct the unoccupied-seat reference value on the embodiment of the invention herein which do not constitute 

basis of stabler lead detection values from the load sensors departures from the spirit and scope of the invention. 

21 to 24 without receiving influence of vibrations due to the For example, although in the above-described embodi- 

engine revolution or the like or electrical noises. Still 65 ment a passenger state decision result is transmitted to the 

moreover, because of the employment of signals from the vehicle passenger protection control unit 43 for executing 

ignition key switch 42 and the buckle switch 31 which are the spread control on the air bag 44, it is also appropriate that 
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the passenger state decision result is transmitted to a control 
unit for another vehicle passenger protecting device such as 
a seat belt with pretension or a device for repeatedly winding 
a seat belt through the use of a motor or the like. 

Moreover, although in the above-described embodiment 
the unoccupied-seat reference value is corrected using the 
load measurement data at one point of time, it is also 
appropriate that the load measurement data are stored in 
time series at a plurality of points of time and the 
unoccupied-seat reference value is corrected using the plu- 
rality of time-series load measurement data. This surely 
reduce the influence of noise or the like and enables the 
correction of the unoccupied-seat reference value to be made 
with higher accuracy. 

What is claimed is: 

1. A vehicle passenger detecting apparatus in which a load 
sensor is provided to detect a load acting on a vehicle seat 
on the basis of a distortion of a seat adjuster portion in a 
vehicle so that a load detection value taken when said 
vehicle seat is in an unoccupied state is stored as an 
unoccupied-seat reference value in advance and a state of a 
seated passenger on said vehicle seat is detected on the basis 
of a relative value between a load detection value from said 
load sensor and said unoccupied -seat reference value, said 
apparatus comprising reference correcting means for, in a 
case in which an ignition key switch and a buckle switch are 
in off conditions and a load detection value from said load 
sensor in said off conditions falls below an unoccupied-seat 
load value set in advance, correcting said unoccupied-seat 
reference value through the use of said load detection value 
from said load sensor. 

2. The apparatus according to claim 1, wherein said 
unoccupied-seat reference value is stored in a rewritable- 
type non-volatile memory. 

3. The apparatus according to claim 1, wherein said 
reference correcting means does not correct said 
unoccupied-seat reference value in a case in which said load 
detection value from said load sensor when both said 
ignition key switch and said buckle switch are in the off 
conditions exceeds a predetermined threshold. 

4. The apparatus according to claim 1, further comprising 
abnormality history storing means for storing abnormality 
history information indicative of a detection of an abnormal 
value in a case in which said load detection value from said 
load sensor when both said ignition key switch and said 
buckle switch are in the off conditions exceeds a predeter- 
mined threshold so that said reference correcting means does 
not correct said unoccupied-seat reference value when said 
abnormality history information is stored in said abnormal- 
ity history storing means. 

5. The apparatus according to claim 1, wherein said 
reference correcting means automatically corrects said 
unoccupied-seat reference value on a predetermined cycle. 

6. The apparatus according to claim 5, wherein said 
reference correcting means is operated in a low power 
consumption mode, which suppresses power consumption, 
during a waiting period in the case of said unoccupied-seat 
reference value being automatically corrected on said pre- 
determined cycle. 

7. The apparatus according to claim 6, wherein said 
reference correcting means is operable through the use of a 
battery mounted in said vehicle. 

8. The apparatus according to claim 1, wherein said load 
detection value from said load sensor is stored in time series, 
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and said reference correcting means corrects said 
unoccupied-seat reference value through the use of a plu- 
rality of load detection values taken in time series. 

9. A vehicle passenger detecting apparatus comprising: 

a seat track interposed between a floor of a vehicle and a 
seat cushion frame of said vehicle to make said seat 
cushion frame movable in longitudinal directions of 
said vehicle with respect to said floor; and a load sensor 

10 for detecting a load acting on said seat cushion frame 
on the basis of a displacement of said seat cushion 
frame with respect to an upper rail of said seat track, 
with a load detection value taken when a vehicle seat is 
in an unoccupied state being stored as an unoccupied- 

15 seat reference value in advance and a state of a seated 
passenger on said vehicle seat being detected on the 
basis of a relative value between a load detection value 
from said load sensor and said unoccupied-seat refer- 
ence value, 

20 said apparatus including reference correcting means for, 
in a case in which an ignition key switch and a buckle 
switch are in off conditions and a load detection value 
from said load sensor in said off conditions falls below 
an unoccupied-seat load value set in advance, correct- 

25 ing said unoccupied-seat reference value through the 
use of said load detection value from said load sensor. 

10. The apparatus according to claim 9, wherein said 
unoccupied-seat reference value is stored in a rewritable- 
type non-volatile memory. 

30 11. The apparatus according to claim 9, wherein said 
reference correcting means does not correct said 
unoccupied-seat reference value in a case in which said load 
detection value from said load sensor when both said 
ignition key switch and said buckle switch are in the off 

35 conditions exceeds a predetermined threshold. 

12. The apparatus according to claim 9, further compris- 
ing abnormality history storing means for storing abnormal- 
ity history information indicative of a detection of an 
abnormal value in a case in which said load detection value 

40 from said load sensor when both said ignition key switch and 
said buckle switch are in the off conditions exceeds a 
predetermined threshold so that said reference correcting 
means does not correct said unoccupied-seat reference value 
when said abnormality history information is stored in said 

45 abnormality history storing means. 

13. The apparatus according to claim 2, wherein said 
reference correcting means automatically corrects said 
unoccupied-seat reference value on a predetermined cycle. 

14. The apparatus according to claim 13, wherein said 
50 reference correcting means is operated in a low power 

consumption mode, which suppresses power consumption, 
during a waiting period in the case of said unoccupied-seat 
reference value being automatically corrected on said pre- 
determined cycle. 

55 15. The apparatus according to claim 14, wherein said 
reference correcting means is operable through the use of a 
battery mounted in said vehicle. 

16. The apparatus according to claim 9, wherein said load 
detection value from said load sensor is stored in time series, 

60 and said reference correcting means corrects said 
unoccupied-seat reference value through the use of a plu- 
rality of load detection values taken in time series. 

***** 



